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Patent Application 

Inventor: RAPHAEL WIESENBERG 

Title : Method and system for preventing artifacts that may be produced when bottling PDL files 
converted from raster images 

Field and Background of the Invention 

The invention relates to the field of Pre-Press or Graphic Arts that involves the preparation of images for print. 
s This industry nowadays usually employs digital computers and it processes images coded as files of digital data. 

These image files usually fall into two categories, raster files and vector files. Raster files describe an image as a 
* two dimensional array of picture elements called pixels. A pixel contains the attribute of image color at its 
I particular location within the image. Usually all pixel comprising an image are assumed to be rectangular, and of 
■ the same dimensions. Vector files describe an image in terms of various geometrical shapes such as a line 

segment or a polygon. The specification of these shapes contains the attributes of color of each shape, and its 

dimensions. A well-known page description language (PDL) language comprising vector description of images is 

Postscript. 

! It is a common practice in the industry to convert images between raster and vector formats. The process of 
conversion of a file from Postscript to a raster format is often called RIP (Raster Image Processing). The process 
of conversion from raster to Postscript is herein called Ceps2Ps. 

The target of a Pre-Press image processing activity is, by definition, the conversion of the image from digital 
form to an analogue form of ink or toner on paper or other substrate. A printing press is a common device for 
printing ink on paper, and so it is often stands at the end of a Pre-Press activity. The press often produces large 
sheets of paper on each of which several distinct images are printed. Post-press activity is then often required to 
cut, fold and bind these sheets of paper to form printed booklets. One such large sheet of paper can be turned by 
this Post-press activity to a booklet of several pages each containing one of these distinct images as the printed 
content of the page. 

It is a known by-product of the Post-press process that the distinct images get rotated one in respect to the other 
by a small angle. When a press produces a sheet of paper with several distinct images that are not rotated one in 
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respect to the other, they will appear rotated in the resulting booklet. This byproduct of the Post-press process is 
sometimes and herein called 'bottling'. It is a common practice to correct the image orientation using the 
Pre -press process to correct for bottling that is expected to occur at Post-press, so that correct orientation would 
be observed for the booklets. The image processing function of rotation is generally well known and commonly 
used in the art. 

It, thus, may happen that an image coded in some raster format needs to be passed through the following 
Pre-press process. At a first step, the raster image is converted to Postscript format. Then, at a second step, the 
Postscript coded image is rotated by a small angle. Finally, at a third step, a RIP operation produces raster pixels 
for printing. 

It is common for an image to contain straight line segment elements that are either precisely horizontal or 
j precisely vertical, i.e. line segments that exactly parallel to either horizontal or vertical edges of the page on 
] which the are printed. Thus its is common for the second step of rotation to produce line segments that form a 
.small angle to either vertical or horizontal directions. These segments are called 'typical bottling segments' 
■ herein. 

1 An inherent and common behavior of the RIP has been observed when it converts typical bottling segments to 
I raster format as follows. Undesirable artifacts are produced that appear as cracks within the image and between 
typical bottling segments.. 

It is not desirable to prevent the appearance of the undesirable artifacts by introducing changes in the behavior of 
the RIP, because a corrected RIP would behave differently than other RIP products in the industry, and it is 
required that all RIP products within the industry behave in a similar fashion. Otherwise the industry will prefer 
to avoid using the Postscript format altogether. 

The present invention seeks to prevent the appearance of the undesirable artifacts by introducing changes to the 
Ceps2Ps operation. 

The invention is suitable for a particular Ceps2Ps method of operation as follows. Ceps2ps divides a raster image 
into segments of like color. Each segment is than described as a geometrical shape such as a polygon in the 
syntax of Postscript. The invention seeks to eliminate the undesirable effect of the appearance of cracks, or gaps 
between these segments. 
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Appendix A lists sample Postscript code generated by a Ceps2Ps function. This code contains examples of some 
polygon image segments, and in this sample they are rectangular. 

A full description of the language is given, for example, in "PostScript Language Reference Manual", Second 
Edition, by Adobe System Incorporated, Addison- Wesley Publishing Company, ISBN 0-210-18127-4, herein 
named The Red Book, 

Note that lines begin with the character are comments in the language. Such lines do not translate to any 
image elements. Some comment lines are used herein to mark areas of interest within the Postscript code. 
Comments are described in Page 27 in Section 3.2.2 in The Red Book. 

ijUnder the line "%item 1" there is listed a first example of an image element composed of three rectangles. Note 
^the use of the "setcmykcolor" command explained in Page 496 in The Red Book, and the use of the "rectfiH" 
llcommand explained in Page 473 in The Red Book. Roughly explained, "setcmykcolor" specifies a color 
^composed of cyan, magenta, yellow and black ink, and "rectfiH" fills a rectangular shape with that color. 
^Note that the first rectangle has no transparent colors at all, the second rectangle has one transparent color, and 
3the third has two transparent colors. 

SUnder the line "%item 2" there is listed a second example of an image element composed of two rectangles. Note 
□that they are smaller in size relative to the rectangles described above. 
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Summary of the Invention 

A first preferred embodiment of the invention sets the size of the segments of like color in a given 
Ceps2ps operation to a minimum such as the size of one pixel in each of the two image dimensions. 
Therefore the image is made to be described as composed of a large number of segments, and each 
segment is small in size. 

A second preferred embodiment of the invention increases the size of the segments of like color in a 
given Ceps2ps operation by a small amount such as the size of one in each of the two image 

^'dimensions. Therefore the number of segments describing an image does not change, but some 

CP segments are made to be a little larger. 

5 A third preferred embodiment of the invention comprises two steps. The first step of the third 
4^ preferred embodiment of the invention increases the size of the segments of like color in a given 
J^Ceps2ps operation by a small amount such as the size of one in each of the two image dimensions. 
OJThe second step of the third preferred embodiment of the invention sorts the segments according to 
yg their color content. This step produces a list of segments in which the segments having a larger 
if number of transparent separations are rendered before segments having a smaller number of 
transparent separations. Therefore the segments having a larger number of transparent separations 
are listed before segments having a smaller number of transparent separations, assuming that the 
PDL renders segments in the order in which they are listed. 

A fourth preferred embodiment of the invention decompose segments of like color in a given 
Ceps2ps operation to core parts and border parts, and divides the border parts into segments of a 
small size such as the size of one pixel in each of the two image dimensions 



AntiBottle Ver.2 



Shira Computers Ltd. Confidential 



Page 5 



Brief Description of the Drawings 

Fig. 1 depicts a relatively large sheet of paper 100, in which four relatively small distinct images 1 10, 
120, 130 and 140 are printed. The sheet is then folder along dashed lines 150 and 160 (that are not 
necessarily actually printed on the paper) and folder to form a four page booklet. Some other four 
distinct images may be printed on the backside of the sheet of paper. The backside is not shown in 
the figure. The invention seeks to eliminate artifacts caused by the rotation at a small angle of 
images 110, 120, 130 and 140 relative to 100, 150, 160 and to each other. 

yFig. 2a depicts three rectangular segments 210, 220 and 230 that together form a continuous shape. 
ylThe shape is depicted against a grid of dashed lines 200 that indicates individual pixels in a raster 
^format. Grid 200 does not in itself get printed and is not an image element. 

JSFig. 2b decomposes the same three rectangular segments into squares of the size of one pixel. 

ISFig. 3 depicts the same three rectangular segments depicted in Fig. 2, against the same Grid 200. The 
ynthree rectangular segments are rotated in a small angle relative to Grid 200, and thus they form 
!f rotated shapes 310, 320 and 330 respectively. The angle of rotation is exaggerated in the figure 
relative to common practice. Usually the angle is actually small, but the figure shows it as big, for 
demonstration purpose only. Gaps are shown between 310 and 320, and between 320 and 330. These 
may lead to cracks in the image that are an undesirable effect caused by the RIP. 

Fig. 4 depicts the same three rotated segments depicted in Fig. 3, against the same Grid 200. The 
three rectangular segments 410, 420, and 430 are larger by a small amount (about one pixel) then 
310, 320 and 330, and so no gaps are present between them. Shapes 410, 420 and 430 correspond to 
310, 320 and 330 respectively. 

Fig. 5a and 5b depict the same three rotated and enlarged segments depicted in Fig. 4, against the 
same Grid 200. The importance of order of rendering of segments is explained by comparing 5a to 
5b. Shapes 510, 520 and 530 in Fig. 5a correspond to shapes 540, 550 and 560 in Fig. 5b, and also to 
shapes 410, 420 and 430 in Fig. 4 respectively. 
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Fig. 6 described and example of color attributes of an image segments including the attribute of 
transparency, and including a calculated sum of the numerical color attributes over the separations or 
inks. 

Fig. 7a depicts two of the three rotated and enlarged segments depicted in Fig 3. and Fig. 4. The third 
rectangle is assumed to be a part of the image, but it is not drawn in Fig. 7a for clarity. 
Rotated rectangles 310 and 320 correspond to same shapes in Fig. 3. Enlarged and rotated rectangle 
710 and 720 correspond to shapes 410 and 420 in Fig. 4 respectively. Comparing shapes 410 and 420 
to shapes 710 and 720, it is seen that in Fig. 7a the enlargement does not include the boarder between 
image segments such as 310 and 320. 

* Fig 7b. depicts again shapes 310 and 320. It also shows enlarged area 720, but it does not show 
enlarge area 710 for clarity. 

Small shapes 730, 740, 750, 760, 770, 780 and 790 are depicted at the border between shapes 310 
and 320. 

; Fig. 8 depicts a Ceps2ps converter comprising of the following steps. Step 800 identifies the image 
: segments that are continuous collections of raster image pixels. Step 810 detects the boarders 
; between the image segments. Step 820 adds small image segments at the detected boarders. Step 830 
: enlarges the original segments by a small amount. There is no need to perform this enlargement at 

the detected boarders. Step 840 composes all image segments, added or enlarged, to a file in the 

syntax of the target language such as Postscript. 
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Description of the Preferred Embodiments 

There are four embodiments of the invention presented here. They represent four possible solutions 
to the problem of the appearance of the undesirable artifacts by introducing changes to the Ceps2Ps 
operation. These embodiments are described below in reference to Appendix B. This appendix lists 
sample Postscript code for an image. It describes the image of Appendix A after processing 
according to the various embodiments of the present invention. 

To explain the terms "OneDevicePix Width" and "OneDevicePixHeight 11 in Appendix B, reference is 
I first made to the code under the line "% item 0" therein. The two terms are defined as equivalent to 
^one image pixel in the resolution of the target printing device. The size of one such pixel is used 
i herein as the preferred small amount. In some embodiments it is used as the size of a small element, 
i and in some embodiments it is used as the amount of change in a size of an element. It is appreciated 
-that other similar sizes can serve for the same purpose. For example, the size of two pixels may be 
.good enough for many practical purposes. 

j The four embodiments are also described in reference to figures. The first embodiment is described 
tin reference to Fig. 2a, the second embodiment is described in reference to Fig. 3, the third 
;; embodiment is described in reference to Fig. 4, and the fourth embodiment is described in reference 
to Fig. 7a and 7b. 

The first preferred embodiment of the invention sets the size of the segments of like color in a given 
Ceps2ps operation to a minimum such as the size of one pixel in each of the two image dimensions. 
Where, for example, three rectangular segments are enough to express the image, as shown in Fig. 
2a, a Ceps2ps function acting according to the first embodiment produces 6 times 9 plus 8 times 9 
plus 6 times 6, or 162 rectangular segments, each approximately one pixel high and one pixel wide. 
Referring to Appendix B, the effects of the first preferred embodiment of the present invention can 
be observed in the image segments under the line "% item 2". 

The two rectangle that are described under "% item 2" in Appendix A, are partially divided in 
Appendix B into small rectangles of a small size of one pixel in each dimension. 
This embodiment avoids some problems that arise in the other embodiments, but it is costly in terms 
of computational resources. This may be the embodiment of choice in the future, as these resources 
become very cheap. 
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A second preferred embodiment of the invention increases the size of the segments of like color in a 
given Ceps2ps operation by a small amount such as the size of one in each of the two image 
dimensions. 

Fig. 3 depicts the situation without resorting to the invention. Gaps have formed between image 
rectangular segment 310 and 320, and between 320 and 330. These gaps are seldom larger than one 
pixel wide, but they are sometimes rendered and can be visible at the final printed product usually as 
cracks in dark colors behind which white or light color appears. 

Fig. 4 explains how the second embodiment solves the problem by enlarging the segments to overlap 
and remove any chance of any apparent cracks in the final product. This causes some enlargement of 
the image feature described by the enlarged segments, but this enlargement is insignificant, and 

1 undetectable after rotation, as it is approximately one pixel wide. One method of enlargement is 

: shown in Appendix B. 

\ Referring to Appendix B, the effects of the second preferred embodiment of the present invention 
can be observed in the image segments under the line "% item 1". The three rectangles that are 
described under "% item 1 " in Appendix A, are enlarged by a small amount of one pixel in each 

" dimension. This is achieved using the Postscript commands "add" and "sub" for adding and 

= subtracting an amount to and from the coordinates or size of a segment. 

; Fig 6. aids in explaining a drawback of the second embodiment. Each image segment carries an 
\ attribute of color. Color is expressed as a set of numerical values corresponding to a set of inks or 
toners, or generally a set of separations to which the image is said to be separated. Some separations 
for some image segments may carry an attribute of transparency, indicating that the segment is not 
rendered but shows the underlying color in the specific transparent separation. Fig 6. shows an 
example for color description of a segment. In this example the color description consists of four 
inks or separations named Cyan, Magenta, Yellow and Black. In this example the ink named cyan 
fully covers the underling media, so its ink coverage is 100%. In this example, the value 0 indicates 
no transparency, so the cyan ink is not transparent at all. 

Also in the example described in Fig 6., the inks named magenta and black do not fully cover the 
underling media. In this example, the value 1 indicates full transparency, so the magenta and black 
inks are transparent, and so their percentage of coverage is not reflected in the appearance of the 
resulting image. 

Also in the example described in Fig 6., the ink named yellow does not fully covers the underling 
media, and in fact it does not cover it at all. In this example is not transparent, and so its percentage 
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of coverage is reflected in the appearance of the resulting image. In this case the color white may 
often be expected to be observed in the resulting image, where the relevant image segment is 
rendered, over any underlying color. 

Finally, in Fig 6., the total values may be calculated for an image segment over all its inks. The 
calculation of the total coverage may not include transparent color. In this example the total of the 
transparency value is the number of transparent inks, which is 2. 

The second preferred embodiment is less computationally expensive than the first, but it is not 
suitable to cases including much transparent color. The enlargement of segment does not remove the 
undesirable effect of cracks if the enlarged area is transparent. 

A third preferred embodiment of the invention comprises of two steps. A first step of the third 
^ preferred embodiment of the invention increases the size of the segments of like color in a given 
; Ceps2ps operation by a small amount such as the size of one pixel in each of the two image 
dimensions. A second step of the third preferred embodiment of the invention sorts the segments 
according to their color content. The second step produces a list of segments in which the segments 
: having a larger number of transparent separations are listed before segments having a smaller 
; number of transparent separations. 

i The first and second steps comprise necessary steps in the embodiment, but they need not be taken in 
; any particular order. 

: According to a first variant of the third embodiment, the first is taken before the second step, so 
sorting according to color occurs only after all segments have been increased in size. 
According to a second variant of the third embodiment, the first is taken after the second step, so 
sorting all segments according to color occurs before any segment has been increased in size 
According to a third variant of the third embodiment, the first and second steps are taken in parallel, 
so size enlargement occurs during sorting. 

The first step of the third embodiment has been explained herein above in reference to Fig 4. 
The second step is explained in reference to Fig. 5a and 5b. It is a common and standard practice for 
a RIP to render shapes in the order in which they are present in the Postscript file that is processes to 
raster. When a first shape is recorded in the file before a second shape, then the second shape will be 
rendered on top of the first shape. 

For example, and in reference to Fig. 5a, Shape 530 must a be recorded in the file after Shape 520 in 
order that Shape 530 be rendered as laying on top of Shape 520 as shown in Fig 5a. 
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For example, and in reference to Fig. 5b, Shape 510 must a be recorded in the file after Shape 520 in 
order that Shape 510 be rendered as laying on top of Shape 520 as shown in Fig 5b. 
The third embodiment of the invention seeks to record image segments in some preferred order so 
that they are rendered in some preferred order. 

A preferred order for rendering of image segments is any order that reduces the effect of the 
drawback of the second embodiment as explained herein above in reference to Fig. 6. The preferred 
order for rendering, according to the third embodiment of the invention is the order in which image 
segments having a large total transparency value, as defined in reference to Fig. 6, are rendered 
before image segments having a smaller total transparency value. 

Referring to Appendix B, the effects of the third preferred embodiment of the present invention can 
be observed in the image segments under the line "% item V\ 

The three rectangles that are described under "% item 1" in Appendix A, are enlarged by a small 
: amount of one pixel in each dimension. The three rectangles appear in Appendix B in a particular 
| order in which the rectangle having two transparent inks is listed first, and the rectangle having none 
; is last. This is not their original order as in Appendix A, and so they have been sorted according to 

number of transparent inks. 

;By sorting image segments according to transparency, the third embodiment prevents most 
undesirable artifacts that are sometimes present with the second embodiment of the invention. The 
■ first embodiment prevents them all. 

; A fourth preferred embodiment of the invention decompose segments of like color in a given 
Ceps2ps operation to core parts and border parts, and divides the border parts into segments of a 
small size such as the size of one pixel in each of the two image dimensions. 
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Reference is now made to Fig. 7a and 7b. A first step of the fourth embodiment of the present 
invention is the identification of borders between image segments. For example, the first step 
identifies the border between shapes 310 and 320. 

A second step of the fourth embodiment of the present invention is the enlargement of the shapes. 
There is no need to enlarge the shapes at the borders between them. Therefore enlarged shapes 710 
and 720 in Fig. 7a are smaller than enlarged shapes 410 and 420 in Fig. 4, and according to the 
second embodiment of the present invention. 

A third step of the fourth embodiment of the present invention is the addition of small image 
segments along the boarders identified at the first step. For example, seven shapes: 730, 740 ... 790 
are added in Fig. 7b. Note that the shapes added at the second step roughly fill the are of the cross 
section of shapes 410 and 420 that represent the enlarged shapes according to the second 
; embodiment of the present invention. 

, Referring to Appendix B, the effects of the fourth preferred embodiment of the present invention can 
Ibe observed in the image segments under the line "% item 2". 

;To explain the terms "OneDevicePix Width" and "OneDevicePixHeight" therein, reference is first 
"made to the code under the line "% item 0" therein. The two terms are defined as equivalent to one 
I image pixel in the resolution of the target printing device. 

I The two rectangle that are described under "% item 2" in Appendix A, are partially divided in 
■ Appendix B into small rectangles of a small size of one pixel in each dimension. 
I The small rectangles of Appendix B are marked only at the boarder between the two rectangles of 
Appendix A. 

This embodiment avoids some problems that arise in the other embodiments, and it is not costly in 
terms of computational resources. This embodiment comprises a step of identification of boarders 
between shapes. 

It is appreciated that an optimized Ceps2ps converter can be constructed that employs the fourth 
preferred embodiment of the present invention. This converter is a method or apparatus for the 
conversion of raster image to a vector image comprising the steps of detection of image segments 
among raster pixels of like color, detection of boarders between segments, and addition of small 
image segments along the detected boarders. It is depicted in Fig. 8. 



AntiBottle Ver.2 



Shira Computers Ltd. Confidential 



Page 12 



What is claimed is 

1) A method for preventing the appearance of undesirable artifacts that may be produced when 
converting a raster image to a Page Description Language (PDL) image, by dividing the raster 
image into segments of like color and describing each segment in the syntax of the PDL, and 
then rendering the PDL image to raster format (ripping) while rotating the image data by a small 
angle (bottling), comprising the steps of: 

i. setting the size of each segment of like color to a minimum size in each of two image 
dimensions (height and width); and 

ii. converting said raster image to said PDL image. 

2) A method for preventing the appearance of bottling artifacts while converting a raster image to a 
PDL image, comprising the steps of: 

i. increasing the size of each image segment of like color, which is to appear in said PDL image, 
by a small amount so that said segments overlap each other in each of the two image dimensions. 

ii. converting said raster image to said PDL image. 

3) A method for preventing the appearance of bottling artifacts while converting a raster image to a 
PDL image, comprising the steps of: 

i. increasing the size of the segments of like color by a small amount; and 

ii. sorting said segments according to their color content. 

4) The method of claim 3, wherein said sorting the segments further comprises: 

i. defining the number of transparent separations for the segment; and 

ii. sorting said segments in such a way so that said segments having a larger number of 
transparent separations appear before said segments having a smaller number of transparent 
separations. 

5) A method for preventing the appearance of bottling artifacts while converting a raster image to a 
PDL image, comprising the steps of: 

i) identifying borders between adjoining image segments to appear in the PDL image; 

ii) increasing the height of each segment by a small amount, if no adjoining image segments 
appear below said segment: 
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iii) adding new image segment or segments horizontally across said segment, if not enlarged in 
step ii), each new image segment having the same color value as said segment and a small 
size (HxW), in each of the two image dimensions, so that the totality of new image segments 
completely and exactly overlaps the lower area of said segment. 

iv) increasing width of each segment by a small amount, if no adjoining image segments appear 
to the right of said segment; and 

v) adding new image segments vertically across said segment, if not enlarged in step iv), each 
new image segment having the same color value as said segment and a small size (HxW), in 
each of the two image dimensions, so that the totality of new image segments completely and 
exactly overlaps the left and/or right area of said segment. 

6) A system for preventing the appearance of undesirable artifacts that may be produced when 
converting a raster image to a Page Description Language (PDL) image, by dividing the raster 
image into segments of like color and describing each segment in the syntax of the PDL, and 
then rendering the PDL image to raster format (ripping) while rotating the image data by a small 
angle (bottling), comprising 

i. software means for analyzing, sorting, vectoring and editing said vectored raster image 
content while converting said raster image to a PDL image; 

ii. memory means for storing image characteristics and content changes; and 

iii. processing means for executing said image conversion based on said characteristics and 
said content changes. 

7. The system of claim 6, wherein said software means controls activities selected from the group 
of activities consisting of setting the size of segments of like color to a minimum size, increasing 
the size of said segments of like color, enlarging said segments to overlap each other, 
calculating total ink values for an image segment, sorting said segments according to their color 
content, recording image segments in some preferred order, sorting image segments according 
to transparency, decomposing segments of like color to core parts and border parts, identifying 
borders between image segments, and adding small image segments along borders. 
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Appendix A: Sample Postscript Code without Correction 

%!PS 

% Rectangles before anti-bottling artifacts treatment 
true setoverprint 
%item 1 

% Three adjacent rectangles set down in arbitrary order 
J % .0 color value is considered transparent 

\ A 2 3 A setcmykcolor 
U00 100 100 100 rectfill 

v 0 .1 2 3 setcmykcolor 
3 100 200 100 100 rectfill 

;\0 .0.1 .2 setcmykcolor 
100 300 100 100 rectfill 

%item 2 

% Two adjacent rectangles set down in arbitrary order 
% .0 color value is considered transparent 

.0.1 2 3 setcmykcolor 
300 100 4 4 rectfill 

.1 .0 .2 .3 setcmykcolor 
300 104 4 4 rectfill 



showpage 
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Appendix B: Sample Postscript Code with Correction 

%!PS 

% Rectangles after anti-bottling artifacts treatment 
% item 0 

% Calculation of 1 device space pixel (= 1 output pixel) 
/OneDevicePixWidth 1 1 idtransform pop def 
Q/OneDevicePixHeight 1 1 idtransform exch pop def 

lAltrue setoverprint 
f% item 1 

y % The three adjacent rectangles set down by the pre-defmed order 
Q% and extended on all four sides by one output pixel 
2S% .0 color value is considered transparent 

.0 .0 .1 .2 setcmykcolor 

100 OneDevicePixWidth sub 300 OneDevicePixHeight sub 

100 OneDevicePixWidth add 100 OneDevicePixHeight add rectfill 

,0.1 .2 .3 setcmykcolor 

100 OneDevicePixWidth sub 200 OneDevicePixHeight sub 

100 OneDevicePixWidth add 100 OneDevicePixHeight add rectfill 

.1 .2 3 A setcmykcolor 

100 OneDevicePixWidth sub 100 OneDevicePixHeight sub 

100 OneDevicePixWidth add 100 OneDevicePixHeight add rectfill 
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% item 2 

% The two rectangles after adjacent edges split into lxl rectangles 
% and the two cores extended on all four sides by one output pixel 
% .0 color value is considered transparent 

% rectangle 1 

.0.1 .2 .3 setcmykcolor 

300 OneDevicePix Width sub 100 OneDevicePixHeight sub 
4 OneDevicePixWidth add 4 rectfill 

0f300 OneDevicePixWidth sub 104 OneDevicePixHeight sub 
^lOneDevicePix Width OneDevicePixHeight rectfill 



J-301 OneDevicePixWidth sub 104 OneDevicePixHeight sub 
^OneDevicePixWidth OneDevicePixHeight rectfill 

^302 OneDevicePixWidth sub 104 OneDevicePixHeight sub 
SJOneDevicePix Width OneDevicePixHeight rectfill 

303 OneDevicePixWidth sub 104 OneDevicePixHeight sub 
OneDevicePixWidth OneDevicePixHeight rectfill 

304 OneDevicePixWidth sub 104 OneDevicePixHeight sub 
OneDevicePixWidth OneDevicePixHeight rectfill 

% rectangle 2 

.1 .0 .2 .3 setcmykcolor 

300 OneDevicePixWidth sub 104 

4 OneDevicePixWidth add 4 OneDevicePixHeight add rectfill 

300 OneDevicePixWidth sub 104 
OneDevicePixWidth OneDevicePixHeight rectfill 
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301 OneDevicePixWidth sub 104 
OneDevicePixWidth OneDevicePixHeight rectfill 

302 OneDevicePixWidth sub 104 
OneDevicePixWidth OneDevicePixHeight rectfill 

303 OneDevicePixWidth sub 104 
OneDevicePixWidth OneDevicePixHeight rectfill 

304 OneDevicePixWidth sub 104 
OneDevicePixWidth OneDevicePixHeight rectfill 

showpage 
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Abstract 

The present invention eliminates undesirable image defects caused during the preparation of pages 
for printing and folding, known as the bottling process. This is achieved by analyzing image 
characteristics, sorting out the image according to its characteristics, where necessary vectoring and 
editing the vectored characteristics, and finally completing the file conversion from a raster image to 
a Page Description Language (PDL) image. A first embodiment of the invention divides an image 
into small segments. A second embodiment of the invention enlarges existing image segments. A 
third embodiment of the invention enlarges existing image segments and sorts image segments 
according to their color attribute of transparency. A fourth embodiment of the invention divides a 
1; part of an image segment to small segments. 
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Drawings 

Fig. 1 (Imposition and folding) 
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Fig. 2a (Shapes before rotation) 
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Fig, 2b (Shapes before rotation) 
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Fig. 3 (Shapes after rotation) 
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Fig. 5a (Shapes in order) 
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Fig. 6 (Color and Transparency) 



INK: NO 


NAME 


% COVERAGE 


TRANSPARENCY 


1 


CYAN 


100 


0 


2 


MAGENTA 


2 


1 


3 


YELLOW 


0 


0 


4 


BLACK 


1 


1 




TOTAL 


100 


2 



■4 



AntifroUle Vcr i 



Srura Compilers Ltd Cor.fiden'jdi 



Fig. 8 (a Ceps2ps converter based on the 4 th embodiment) 
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Combined Declaration For Patent Application and Power of Attorney 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name; 

I beiieve i am the original, first and sole inventor (if only one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the 
invention entitled METHOD AND SYSTEM FOR PREVENTING ARTIFACTS THAT MAY BE PRODUCED WHEN 
BOTTLING PPL FILES CONVERTED FROM RASTER IMAGES . the specification of which 
(check one) [X] is attached hereto. 

I I was filed on as Application Serial No. and was amended on . I hereby state 

that I have reviewed and understand the contents of the above identified specification, including the claims, as amended by 
any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the patentability of this application in accordance 
with Title 37, Code of Federal Regulations, § 1 .56(a). 

i hereby claim foreign priority benefits under Title 35, United States Code, § 1 19 of any foreign application(s) for 
patent or inventor's certificate listed below and have also identified below any foreign application for patent or inventor's 
certificate having filing date before that of the application on which priority is claimed: 



Prior Foreign Application(s) 



(number) (Country) 



(number) (Country) 



(number) (Country) 



Priority Claimed 

a a 

(Day, Month, Year Filed) Yes No 

n n 

(Day, Month, Year Filed) Yes No 

D D 

(Day, Month, Year Filed) Yes No 



J" I hereby claim the benefit under Title 35, United States Code, § 120 of any United States Application(s) listed 
pf low and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior United 
Sates application in the manner provided by the first paragraph of Title 35, United States code, §112,1 acknowledge 
fife duty to disclose material information as defined in Title 37, Code of Federal Regulations, § 156(a) which occurred 
tfttween the filing date of the prior application and the national or PCT international filing date of this application: 



Jr: 60/147,478 
^Application Serial No.) 



(Application Serial No.) 



9-Aug-99 pending 
(Filing Date) Status 

(patented, pending, abandoned) 

(Filing Date) Status 

(patented, pending, abandoned) 



I hereby appoint the following attorneys, with full power of substitution, association, and revocation, to 
prosecute this application and to transact all business in the Patent and Trademark Office connected therewith. 



Mark M. Friedman Registration No. 33,883 



Address all Correspondence to: 



DR. MARK FRIEDMAN LTD. 

c/o ANTHONY CASTORINA 

2001 JEFFERSON DAVIS HIGHWAY 

SUITE 207 

ARLINGTON, VIRGINIA 22202 



Direct all telephone calls & faxes to: 
ANTHONY CASTORINA 
Phone (703)415-1581 
Fax (703)415-4864 



7. AUG. 2030 11: 13 
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Continuation of Combined Declaration For Patent Application and Power of Attorney 



l hereby further declare that all statements made herein of my own knowledge are true and that all statements made on 
information and beiief are believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statement may jeopardize the validity of the application of any patent issued thereon. 



| 'FULL NAME OF SOLE OR FIRST INVENTOR | INVENTOR'S SIGNATURE g $j j 

I RAPHAEL WIE3ENBERG I /V^^eW/^^ 


i DATE | 


| RESIDENCE | CITIZENSHIP ^ 
I 1 12 ROKACH STREET, RAMAT GAN, 52592. ISRAEL I ISRAELI 


f 


| POST OFFICE ADDRESS | 
| 1 12 ROKACH STREET, RAMAT GAN, 52592. ISRAEL I 



| "FULL NAME OF SECOND INVENTOR | INVENTOR'S SIGNATURE . | DATE 



| RESIDENCE 


j CITIZENSHIP 
1 ISRAELI 




1 
1 


ifPOST OFFICE ADDRESS | 

1: I 




Iff FULL NAME OF THIRD INVENTOR 


| INVENTOR'S SfGNATURE 

1 


| DATE 

1 


i 

. ! 


^RESIDENCE 

% 


I CITIZENSHIP 
1 ISRAELI 




! 

I 


TFOST OFFICE ADDRESS 

5 I 






I 

,1 





T FULL NAME OF FOURTH INVENTOR 


] INVENTOR'S SIGNATURE 


| DATE | 
1 I 




rRESIDENCE 


| CITI2ENSHIP 
1 ISRAELI 


1 
1 




^OST OFFICE ADDRESS [ 



'FULL NAME OF FIFTH INVENTOR 



[ INVENTOR'S SIGNATURE 



DATE 



i RESIDENCE 



CITIZENSHIP 
ISRAELI 



POST OFFICE ADDRESS 



L 



| *FULL NAME OF SIXTH INVENTOR ) INVENTOR'S SIGNATURE | DATE 

J . _J 1. . 

| RESIDENCE | CITIZENSHIP 

1 I ISRAELI 

I POST OFFICE ADDRESS 



i *FULL NAME OF SEVENTH INVENTOR | INVENTOR'S SIGNATURE | DATE 

1 I i 

| RESIDENCE | CITIZENSHIP 

J— I t?RAE=M 

I POST OFFICE ADDRESS 



